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Select one: 
(Sera Feecoscs X= Xo -etka -tX 
X= -eka tX 


Question 2 
10:3725 


Incorrect 


X= Xo ette 
Rose Wang (ID:113212) this answer is correct. If the differential equation is 


linear, then the integrated equation is likely to be an exponential 
decomposition 


X=c—kg-t® 


Marks for this submission: 1.0/1.0, 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To rearrange a formula in order to solve for a variable. 

BACKGROUND: 

In pharmacokinetics, a differential linear equation is most likely to be converted or integrated into an 
exponential form. 4X = —kz where dX/dt is the rate (mg h™ ) of change of the amount of a drug in the 
blood; X is the mass or amount of a drug in the blood or body at time t. 

RATIONALE: 

Correct Answer: 


(Option #3): If the differential equation is linear, then the integrated equation is likely to be an exponential 
decomposition. 

Incorrect Answers: 

(Option #1): |f the differential equation is negative linear, then the integrated equation is likely to be an 
exponential decomposition. 

(Option #2): If the differential equation is negative linear, then the integrated equation is likely to be an 
exponential decomposition. In addition, the initial amount of the drug is not taken into account here. 
(Option #4): If the differential equation is negative linear, then the integrated equation is likely to be an 
exponential decomposition. This equation increases linearly. 

TAKEAWAY/KEY POINTS: 

A linear equation becomes exponential when integrated. 

REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. Pharmaceutical calculations (15th edition.). Philadelphia: Wolters Kluwer. 
rt 


The correct answer is: X = Xp + e” 


The comparison of the amount of drug absorbed from non-IV administration versus IV administration is 
known as: 


Select one: 
Absolute Bioavailability ¥ 
Pseudo Bioavailability X 
ope ae Rose Wang (ID:113212) this answer is incorrect. Bioeguivalence compares the 


Bioavailability of two different preparations of the drug given in the same route of 
administration, 


Pharmacodynamics X 


Marks for this submission: 0.0/1.0. 
TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 


Ta identify nharmacakinatic dafinitians 


Question 3 
10:3726 


Corect 


BACKGROUND: 
Absolute bioavailability is determined by comparing the plasma concentration-time-curves (usually as area 
under the curve (AUO) of medication usually given orally, compared to that when given intravenously. 
Intravenous administration is used as the reference since we know 100% of the dose given is passed into the 
bloodstream. 

Relative bioavailability is determined by comparing the plasma concentration-time curves after 
administration of two different formulations of the same compound (e.g. capsule vs. tablet vs. dissolved in 
water etc.). 


The Fundamental Bioequivalence Assumption, which states that “If two drug products are shown to be 
bioequivalent, it is assumed that they will generally reach the same therapeutic effect or they are 
therapeutically equivalent. Bioequivalence has concluded if the average bioavailability of the test formulation 
is within +20% of that of the reference formulation with a certain assurance. 


RATIONALE: 
Correct Answer: 


(Option #1): Absolute bioavailability is a method of comparing the absorption of a drug, compared to 100% 
exposure from IV administration. 


Incorrect Answers: 


(Option #2): Pseudo bioavailability is not a proper term in pharmacokinetics. The correct answer is absolute 
bioavailability. 

(Option #3): Bioequivalence compares the bioavailability of two different preparations of the drug given in 
the same route of administration, 

(Option #4): Pharmacodynamics is the study of how the drug affects the body and is not related to the study 
of variable drug absorption levels. 


TAKEAWAY/KEY POINTS: 
Absolute bioavailability is when AUC from IV administration is compared to oral administration. 


REFERENCES: 
[1] Faculty of Biology and Medicine, University of Lausanne. Pharmacology. 


[2] Chow SC. Bioavailability and Bicequivalence in Drug Development. Wiley Interdiscip Rev Comput Stat. 
2014;6(4):304-312. doi:10.1002/wics.1310. 


The correct answer is: Absolute Bioavailability 


Which of the following statements describes bioequivalence? 


Select one: 


A comparison of the absorption of a drug, compared to the 100% exposure from IV administration % 
A comparison of the effectiveness of a drug, compared to the 100% exposure from IV x 
administration 

A comparison of the bioavailability of two different ¥ 


preparations of the same drug given in the same 
route of administration 


Rose Wang (ID:113212) this answer 
is correct. This is the definition of 
bioequivalence. 


A comparison of the bioavailability of two different drugs in the same preparation, given in the same% 
route of administration 


Maris for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify definitions in pharmacokinetics. 
BACKGROUND: 


Bioequivalence is a term in pharmacokinetics used to assess the expected in vivo biological equivalence of 
two proprietary preparations of a drug. If two products are said to be bioequivalent it means that they would 
be expected to be, for all intents and purposes, the same. 

The Fundamental Bioequivalence Assumption, states that “If two drug products are shown to be 
bioequivalent, it is assumed that they will generally reach the same therapeutic effect or they are 
therapeutically equivalent. Bioequivalence has concluded if the average bioavailability of the test formulation 
is within +20% of that of the reference formulation with a certain assurance. Bioequivalent tests are 
completed when generic manufacturers try to mimic patented medications’ dissolution rates. 


RATIONALE: 

Correct Answer: 

(Option #3): This is the definition of bioequivalence. 
Incorrect Answers: 


(Option #1): This is the definition of absolute bioavailability, not bioequivalence, 
(Option #2): Bioequivalence is concerned with the bioavailability of different preparations of the drug with 
the same route of administration. 

(Option #4): Bioequivalence is concerned with the different preparations of the same drug. 


TAKEAWAY/KEY POINTS: 


Bioequivalence is the comparison of two medications of the same formulation to determine comparable 
dissolution and absorption. This is completed when generic manufacturers need to create comparable 
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Corect 


pharmacoxineucs to ine parenea mearcauon. 
REFERENCES: 
[1] Faculty of Biology and Medicine, University of Lausanne. Pharmacology. 


[2] Chow SC. Bioavailability and Bicequivalence in Drug Development. Wiley Interdiscip Rev Comput Stat. 
2014;6(4):304-312. doi:10.1002/wics.1310. 


The correct answer is: A comparison of the bioavailability of two different preparations of the same drug 
given in the same route of administration 


What is the relation between the Therapeutic Window (TW), Minimum Effective Concentration (MEC) and 
Minimum Toxic Concentration (MTC)? 


Select one: 
MEC< ¥ A 
TWe Rose Wang (ID: 113212) this answer is correct. The Therapeutic Window is defined as the 
MIC plasma concentration range between the Minimum Effective Concentration (MEC) & 


‘Minimum Toxic Concentration (MTC). 


MIC < TW < MEC® 
TW < MITC < MEC X 
MEC < MTC < TWX 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: 


To identify the relationship between the therapeutic window, minimum effective concentration, and minimum 
toxic concentration. 


BACKGROUND: 


The therapeutic window of a drug is the range of plasma concentrations that can treat the disease effectively 
with minimizing the possible severe side effects or toxic effects. The minimum effective concentration (MEC) 
is the minimum concentration of a drug in serum required to produce a desired pharmacological effect in 
patients, The minimum toxic concentration (MTO) is the minimum serum concentration of a drug to produce 
a toxic effect in most patients. The therapeutic window is the plasma concentration range between the MEC 
and the MTC. Certain medications have small therapeutic windows and require careful dosing and 
monitoring to avoid any potential harm (e.g, vancomycin) 


RATIONALE: 
Correct Answer: 


(Option #1): The Therapeutic Window is defined as the plasma concentration range between the Minimum 
Effective Concentration (MEC) & Minimum Toxic Concentration (MTC). 

Incorrect Answers: 

(Option #2): The minimum toxic concentration is higher than the therapeutic window and the minimum 
effective concentration. 

(Option #3): The therapeutic window should be between the minimum effective and toxic concentrations. 
(Option #4): The Therapeutic Window is defined as the plasma concentration range between the Minimum 
Effective Concentration (MEC) & Minimum Toxic Concentration (MTC). 


TAKEAWAY/KEY POINTS: 


The minimum effective concentration is lower than the minimum toxic concentration, Between these two 
ranges exists the therapeutic window which maximizes medication benefit and minimizes side effect 
potential. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: MEC < TW < MTC 


Clearance in a one-compartment model and a multi-compartment model is which of the following? 


Select one: 
Biphasic in both one-compartment and multi-compartment models X% 
Biphasic and monophasic respectively * 
Multiphasic in both one-compartment and multi-compartment models. % 
Monophasic v p 3 
pan Rose Wang (ID:113212) this answer is correct. A multi-compartment model has 


KRE as many phases as compartments and is not necessarily biphasic. Additionally, 
ee one-compartment models are only monophasic. 


Maris for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 


Question 6 
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LEARNING OBJECTIVE: 
To identify monophasic and multiphasic compartmental pharmacokinetics. 
BACKGROUND: 


One compartmental model assumes linear pharmacokinetics. This means the elimination is first order and k, 
Vd and clearance are unaffected by the dose. Another assumption in one-compartmental pharmacokinetics is 
there is an immediate distribution and equilibrium of the administered medication throughout the body. 


Multi-compartmental pharmacokinetics involves more than one system of medication absorption and 
clearance. The rate of elimination constant, organ clearances and volumes of distribution all affect the 
concentration of drugs in the body. 


Clearance in one-compartment models is monophasic and clearances in multi-compartment models in 
multiphasic. If there is a two-compartment model, the clearance is, therefore, biphasic, dependent on 
individual clearances from each compartment. 


RATIONALE: 
Correct Answer: 


(Option #4): A multi-compartment model has as many phases as compartments and is not necessarily 
biphasic. Additionally, one-compartment models are only monophasic. 


Incorrect Answers: 


(Option #1): A multi-compartment model has as many phases as compartments and is not necessarily 
biphasic. Additionally, one-compartment models are only monophasic. 

(Option #2): The number of phases usually corresponds to the number of compartments. 

(Option #3): A one-compartment model is monophasic. 


TAKEAWAY/KEY POINTS: 


Multi-compartmental models involve multi-phasic dynamics whereas single-compartmental models follow 
monophasic pharmacokinetics. 


REFERENCE: 
[1] Stark, J. Two Compartment Body Model and Vd Terms. 


The correct answer is: Monophasic and multiphasic respectively 


Absorption is NOT affected by which of the following? 


Select one: 
Solubility * 
Plasma x z 
Proteini Rose Wang (ID:113212) this answer is correct. Plasma-Protein Binding can affect 
Binding the distribution, but not the absorption of medications. 


Route of Administration % 


Drug molecule size 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify factors that affect absorption. 
BACKGROUND: 


Drug absorption is determined by various properties of the medication. Formulation, route of administration 
and other physiochemical properties. Dosage forms (e.g., tablets, capsules, solutions), consisting of the drug 
plus other ingredients (e.g, fillers), are formulated to be given by various routes (e.g,, oral, buccal, sublingual, 
rectal, parenteral, topical, inhalation). Regardless of the route of administration, medications must be in 
solution to be absorbed. Thus, solid forms such as tablets must be able to disintegrate and disaggregate. 
Molecular size also plays a role in medication absorption as smaller molecules will cross membranes more 
favourably than larger molecules. 


RATIONALE: 

Correct Answer: 

(Option #2): Plasma-Protein Binding can affect the distribution, but not the absorption of drugs 
Incorrect Answers: 


(Option #1): Solubility plays a role in the absorption via the Gl tract, as drugs must be dissolved in order to 
be absorbed. 

(Option #3): The route of administration can drastically alter the absorption of drugs. 

(Option #4): Drug molecule size can determine the rate of absorption and the site of absorption with smaller 
drugs generally being absorbed earlier and faster. 


TAKEAWAY/KEY POINTS: 
Factors such as molecule size, solubility, route of administration and formulation all effect 
REFERENCE: 


[1] Le, J. Drug Absorption. http://www.msdmanuals.com/professional/clinical- 
pharmacology/pharmacokinetics/drug-absorption. 


The correct answer is: Plasma Protein Binding 


panied What Is a Denenicial reason tor IV aaministration’ 
1D: 3730 


Corect 


Select one: 


Immediate ` 4 ; 
effect in Rose Wang (ID:113212) this answer is correct. IV drugs reach peak concentration 


immediately after administration, allowing for a quick response and precisely 
determining plasma concentration. 


emergencies 


Easy to.administer X 
Suitable with all medications X 
Full first pass effect % 


Marks for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify characteristics of IV administration. 
BACKGROUND: 


Intravenous medication administration is the preferred route for emergency situations. The intravenous route 
has a number of advantages. The drug is delivered immediately upon the completion of a response 
requirement and since delivery is into a vein, there is a rapid onset of drug effects. Other advantages of IV 
administration include dependable and reproducible effects. Additionally, the entire dose reaches systemic 
circulation instantly. This leads to the availability of titrating doses to achieve specific responses. Some 
disadvantages of IV administration are the cost and labour intensiveness of administration compared to oral 
route for example. IV injection may cause infusion reactions and increase the risk of infection at the injection 
site. 

RATIONALE: 

Correct Answer: 


(Option #1): IV drugs reach peak concentration immediately after administration, allowing for a quick 
response and precisely determining plasma concentration. 


Incorrect Answers: 


(Option #2): IV drugs require trained professionals to administer them safely. 

(Option #3): IV is not a suitable medium for lipophilic drugs due to the mainly aqueous nature of the blood. 
(Option #4): Since IV administration is not involved in the Gl tract, the drugs introduced do not undergo the 
first-pass effect. 


TAKEAWAY/KEY POINTS: 


IV medication administration is beneficial for a rapid therapeutic effect but should not be used for highly 
lipophilic medications. 


REFERENCE: 
[1] Winter ME. Basic Clinical Pharmacokinetics. Vol Sth ed. Philadelphia: Wolters Kluwer/Lippincott Williams & 
Wilkins Health. 


The correct answer is: Immediate effect in emergencies 


Question 8 Which of the following is best for a lipophilic drug that requires a small but constant rate of administration 


10.3731 over a long period of time? 


Corect 
Hag question Select one: 
as IV bolus % 


Transdermal Y 


Rose Wang (ID:113212) this answer is correct. Transdermal is well accepted by 
lipophilic drugs and offers a slow, small dosage release over long periods of time. 


Oral administration % 


Inhalation * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the optimal route of administration for a lipophilic medication. 
BACKGROUND: 


Inhaled medication has the advantage of very rapid absorption due to the huge surface area of the 
respiratory endothelium. Medications such as bronchodilators and inhaled steroids can be targeted to the 
lungs with low levels of systemic absorption. A disadvantage of inhaled medications may be the 
bioavailability is dependent on the patient's inhaler technique and the size of drug particles generated by the 
delivery technique. An inhalation too forceful will deposit medication on the back of the throat, too soft will 
not have a fully administered dose or deposits in the mouth. 


The oral route is easy, preferred by patients and can be formulated to have a controlled or extended-release 
mechanism. Most orally administered medications are absorbed slowly and have more unpredictable 
absorption due to different pharmacokinetic properties such as dissolution. 


Question 9 
1D: 46615 


Corect 


Y Fag question 


(sera Feesace 


IV administration is rapid and reproducible, most commonly used in emergency situations. An IV bolus 
creates immediate medication delivery but is not a slow-release mechanism. 


Transdermal or topical administration is effective for slow, controlled-release medications. Patients prefer this 
method as it is minimally invasive and easy to administer. Lipophilic medications are often used in 
transdermal systems as they can also be absorbed through the skin. Some disadvantages of topical 
medications are that most drugs have a high molecular weight and are poorly lipid-soluble, so are not 
absorbed via skin or mucous membranes efficiently. 


RATIONALE: 
Correct Answer: 


(Option #2): Transdermal is well accepted by lipophilic drugs and offers a slow, small dosage release over 
long periods of time. 


Incorrect Answers: 


(Option #1): IV bolus is not well suited for lipophilic drugs and is not a continuous dosage. 
(Option #3): Oral administration cannot provide a small and constant rate of administration. 
(Option #4): Inhalation offers a rapid and often instant one-time drug administration, not slow and 
sustained. 


REFERENCES: 


[1] Winter ME. Basic Clinical Pharmacokinetics. Vol 5th ed. Philadelphia: Wolters Kluwer/Lippincott Williams & 
Wilkins Health, 


[2] Prausnitz MR, Langer R. Transdermal drug delivery. Nat Biotechnol. 2008;26(11):1261-1268. 
doi:10.1038/nbt.1504 


The correct answer is: Transdermal 


Which is the most common method of transport in the absorption of large molecular-sized medications 
along the concentration gradient? 


Select one: 


Passive Diffusion * 


Facilitated ~ 

Diffusion Rose Wang (ID;113212) this answer is correct. Facilitated diffusion follows the 
concentration gradient and allows large molecules to pass through via transport 
channels and proteins. 

Active Transport X 


Endocytosis X% 


Maris for this submission: 1.0/1.0 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify processes in which drug molecules are transported across membranes. 

BACKGROUND: 

Passive diffusion allows medications to diffuse across a cell membrane from a high concentration to a lower 
concentration. The diffusion rate is directly proportional to the gradient but also depends on the molecule's 
lipid solubility, size, degree of ionization and the area of an absorptive surface. As the cell membrane is made 
up of lipids, lipid-soluble medications diffuse faster than lesser lipid-soluble medications. Small molecules 


tend to penetrate membranes more rapidly than larger ones. Osmosis refers to the passive diffusion of water 
molecules along their concentration gradient. 


Facilitated passive diffusion differs from passive diffusion as a carrier molecule in the membrane combines 
reversibly with the substrate molecule (protein channel) outside the cell membrane, and the carrier-substrate 
complex diffuses rapidly across the membrane, releasing the substrate at the interior surface. 


Active transport is selective, requires energy expenditure, and may involve transport against a concentration 
gradient. Active transport seems to be limited to drugs structurally similar to endogenous substances (e.g., 
ions, vitamins, sugars, amino acids). These medications are usually absorbed from specific sites in the small 
intestine. 


Endocytosis is a cellular process in which substances are brought into the cell. The material to be internalized 
is surrounded by an area of the cell membrane, which then buds off inside the cell to form a vesicle 
containing the ingested material. Pinocytosis and phagocytosis are two examples of endocytosis. 


RATIONALE: 
Correct Answer: 

(Option #2): Facilitated diffusion follows the concentration gradient and allows large molecules to pass 
through via transport channels and proteins. 

Incorrect Answers: 

(Option #1): While passive diffusion does follow the concentration gradient, it would not allow large 
molecules to pass through the phospholipid barrier. 

(Option #3): Active transport generally allows for the transport of molecules against their concentration 
gradient, not along them. 


(Option #4): Endocytosis is a method of active transport reserved for large molecules and is generally not 
used in the intake of drugs. 


TAKEAWAY/KEY POINTS: 
Facilitated diffusion allows large molecules to follow the concentration gradient. 


REFERENCE: 


[1] Le, J. Drug Absorption. http://www.msdmanuals.com/professional/clinical- 
pharmacology/pharmacokinetics/drug-absorption. 


The correct answer is: Facilitated Diffusion 
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Rate Of Absorption 


Time 


Select one: 


Zero order absorption % 


First order Y : p 
En Rose Wang (ID:113212) this answer is correct. In first-order absorption, as time 


progresses, an increasing amount of the drug administered has been absorbed, 
leaving progressively litile drug behind, slowing the rate of absorption. 
Fast phase absorption * 


Slow phase absorption * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify graphical relationships of pharmacokinetic profiles. 
BACKGROUN 


First-order kinetics is a concentration-dependent process (e.g,, the higher the concentration, the faster the 
clearance). A constant percentage of drugs is eliminated per unit of time. This is contrasted to zero-order 
kinetics where a constant amount (e.g.,mg) of the drug is eliminated per unit of time. Zero-order elimination 
rate is independent of concentration. 


Non-linear elimination kinetics is the term which describes drug clearance by Michaelis-Menten processes 
(maximum rate of reaction is reached when drug concentration achieves 100% enzyme saturation), where a 
drug at low concentration is cleared by first-order kinetics and at high concentrations by zero-order kinetics 
(eg. phenytoin or ethanol). 


Slow and fast phase absorption profiles are exclusive to multiphasic models. 
RATIONALE: 
Correct Answer: 


(Option #2): In first-order absorption, as time progresses, more and more of the drug administered has been 
absorbed, leaving progressively little drug behind, slowing the rate of absorption. 


Incorrect Answers: 


(Option #1): In zero-order absorption, the rate of absorption is constant. 

(Option #3): A fast phase is usually observed in multiphasic models. This plot appears to have only one 
phase as a line and thus cannot be classified as fast or slow. 

(Option #4): A slow phase is usually observed in multiphasic models. This plot appears to have only one 
phase as a line and thus cannot be classified as fast or slow. 


TAKEAWAY/KEY POINTS: 

The rate of absorption decreases as time progresses in first-order kinetics. 

REFERENCE: 

[1] Universite de Lausanne, Elimination Kinetics. http://sepia.unil.ch/pharmacology/index.php?id=94. 
The correct answer is: First order absorption 
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